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The condensation reactions of 2-hydrazino-4-
methylquinoline with diethyl oxalate, ethyl bromo-
acetate, aromatic aldehydes, acetic anhydride, nitrous
acid and different acetophenones followed by DMF and
POCl3 under microwave irradiation and by conventional
methods are described. The reaction rate is enhanced
tremendously under microwave irradiation as compared
to conventional method with improved yields. All the
newly synthesised compounds have been screened for
antifungal activity against fungi A. niger and A.jlavous
The synthesis of fused heterocycles has been
receiving attention during recent years. Triazines,
triazoles, tetrazoles, pyrazoles and their condensed
products are reported to possess a wide range of
biological activities!". The therapeutic uses of
quinoline are well known'" ..
In recent times there has been much interest of
the use of microwave irradiation (MWI) in organic
synthesis 10-11 due to substantial reduction in
reaction time and improvement in yields.
In view of the potential biological activity of
above heterocycles and substantial reduction in
reaction time under microwave irradiation, it was
of much interest to us to prepare the title
compounds and screen these for antifungal
activity.
The required 2-hydrazino-4-methylquinoline 1
was synthesised according to literature method".
Reaction of I with diethyl oxalate and ethyl
bromoacetate in ethanol on microwave heating
gave the cyclised products 6-methyl-3H-
[1,2,4]triazino [4,3-a]quinolin-l,2-dione 2 and 6-
methyl-3H-[ 1,2,4 ]triazino[ 4,3-a]quinolin-2-one 3
respectively (Scheme I). Its IR spectra showed a
strong absorption band at 1690-1750 cm' due to
ami die CO group and IH NMR spectrum of 3,
showed a singlet at 85.40 due to NCH2CO.
Reaction of I with different aromatic aldehydes
in alcohol furnished the corresponding 4-methyl-
quinolinylhydrazones 4a-h (Scheme I). IH NMR
spectrum of hydrazones 4a-h displayed a singlet at
8 8.20-8.50 due to -N=CH- proton. 4a-h on
reaction with acetic anhydride in microwave oven
afforded l-aryl-5-methyl-[ 1,2,4]triazolo[ 4,3-a ]qui-
noline Sa-h. IR spectrum of 5a-h showed absence
of band due to -NH- stretching vibration. Their IH
NMR spectrum also showed absence of signals due
to -NH- and -N=CH- protons.
The hydrazide I in acetic anhydride on
microwave heating produced mono acetyl
derivative 6 which cyclised on heating above its
melting point into 1,5-dimethyl[ 1,2,4]triazolo[ 4,3-
a ]quinoline 7 (Scheme I). 1R spectrum of 6 showed
a strong absorption band at 1680 cm' due to
NHCOCH3 group while IR spectrum of 7 showed
absence of this strong absorption band. IH NMR
spectrum of 7 displayed singlet at 8 3.40 due to
N=C-CH3 group.
The diazotization of 1 with nitrous acid gave 2-
azido-4-methylquinoline 8 Its IR spectrum
displayed a strong absorption band at 2230 cm'
due to azide group. The azido compound 8 on
microwave heating in DMF cyclised to furnish 5-
methyltetrazolo[ 1,5-a ]quinoline 9 (Scheme I). In
IR spectrum of9 an absorption band at 1070 ern"
was assigned to tetrazole ring.
The hydrazide 1 on condensation with
substituted acetophenones in ethanol with a trace
of acetic acid furnished the corresponding 4-
methylquinolinyl-2-hydrazones lOa-d. IH NMR
spectrum of these hydrazones displayed a singlet at
8 3.10-3.20 due to N=C-CH3 proton. These
hydrazones on reaction with DMF and POCl3
under microwave irradiation led to the formation
of 4-methyl-2-[3' -substituted-phenyl-4' -formyl-
pyrazolyl]quinoline lla-d (Scheme I). IR spect-
rum of Ha-d showed a strong absorption band at
1670-1690 cm' due to -Cl-IO group. IH NMR
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spectrum of Ha-d showed a singlet at 8 9.60-9.80
due to aldehydic proton.
The characterization data of compounds 2-11
are given in Tables I and II.
Antifungal Activity
All the synthesised compounds were screened
for antifungal activity against fungi A. niger and A.
flavous by paper disc diffusion method". The zone
of inhibition was measured in millimeters. The
antifungal activities of the test compounds were
compared with the standard salicylic acid"
(13-18 mm). DMF was used as solvent.
Results of the antifungal screening showed that
compounds 2, 5c, 5e, 9 and. He displayed
significant antifungal activity (20-22 mm) against
A. niger and A. flavous. However, compounds 3,
Sa, 7, and Ila showed enhanced antifungal activity
(22-25 mm) against A. flavous.
Experimental
Melting points were taken on Thomas Hoover
apparatus and are uncorrected. IR spectra (v_in
em") of synthesised compounds were recorded on
1710 Perkin Elmer FI1R spectrophotometer using
KBr discs and 'H NMR spectra in DMSO~ on Fr
Scheme I (5 a-h)
NMR Hitachi R-600 using TMS as internal
standard (chemical shifts in 8, ppm).
6-Methyl-3H-[I, 2, 4}triazino[4,3-a]quinoline-
1,2-dione 2 and 6-methyl-3H [1,2 ,4]triazino
[4,3-a]quinolin-2-one 3. A mixture of compound
I (0.01 mole) and diethyl oxalate or ethyl
bromoacetate (0.01 mole) in absolute ethanol
(20 mL) was subjected to microwave irradiation
for 4-5 min. The solid separated on cooling was
filtered off and recrystallized from alcohol to give
the corresponding triazino compounds 2 and 3
respectively.
4-MethylquinoUnyl-2-hydrazones 4a-h. The
hydrazino compound I (0.01 mole) and araldehyde
(0.01 mole) were taken in ethanol (15 mL) in a 100
mL conical flask capped with a glass funnel and
was zapped's inside a microwave oven for 1.5-2.0
min. at 2450 MHz. The reaction mixture was
cooled and the solid separated was filtered, washed
.with cold ethanol and recrystallized from ethanol
to give 4a-h.
I-Aryl-S-methyl[I,2,4]triazolo [4,3-a] quinoUne
Sa-h. A solution of'hydrazones 4a-h (0.01 mole) in
acetic anhydride (10 mL) was irradiated under
microwave irradiation in a Maxidigest (150 W)16
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for 30 minutes. The product obtained on cooling
was recrystallised from alcohol to furnish 7.
2-Azido-4-methylquinoline 8. To a well stirred
mixture ofl (0.01 mole) and NaN02 (0.03 mole) in
H20 (15 mL), cone. HCI (4 drops) was added at
O-rC, and the stirring continued for additional
45 min. at the same temperature. The precipitate
thus obtained was filtered, dried and recrystallised
from alcohol to afford 8.
S-Methyltetrazolo[l,S-a]quinoline 9. A solu-
tion of 8 (0.01 mole) in DMF (5 mL) taken in
conical flask capped with glass funnel was
subjected to microwave irradiation for 30 sec. The
reaction mixture was evaporated to dryness
in vacuo and the residue was recrystallised from
alcohol to yield 9.
4-Methyl quinolinyl-2-hydrazones lOa-d. A
solution of hydrazide 1 (0.01 mole) and substituted
acetophenone (0.01 mole) in ethanol (15 mL) with
a few drops of glacial acetic acid was irradiated
under microwave irradiation for 2.0-3.0 min. The
reaction mixture was cooled. The solid that
separated on cooling was filtered, washed with
cold ethanol, dried and recrystallised from CHCl3
to give lOa-d.
4-Methyl-2-[3'-substituted- phenyl-4'-formylpy-
razolyl]quinoline 11a-d. To the Vilsmeir Haack
complex, prepared from DMF (10 mL) and POCl3
(0.012 mole) at O°C, the hydrazone lOa-d (0.04
mole) was added and the reaction mixture was
subjected to microwave irradiation for 3-4 min.
The reaction mixture was cooled and poured into
ice-cold water. The product which separated on
neutralisation with NaHC03 was filtered and
recrystallised from ethanol-DMF.
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distilled off under reduced pressure. The residue
was added to crushed ice and neutralised with
NaHC03 solution. The solid obtained was filtered,
dried and recrystallised from alcohol to give Sa-h.
1,5-Dimethylll,2,4]triazolo[4,3-a]quinoline 7.
A mixture of 1 (0.01 mole) and acetic anhydride
(0.01 mole) was subjected to microwave irradiation
in a Maxidigest (150 W) for 2 min. The solid
separated on neutralisation with NaHC03 solution
was filtered, dried and recrystallised from alcohol
to yield the corresponding monoacetyl compound
6. Compound 6 was heated above its melting point
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